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{57)[^m ] (57)[ABSTRACT OF THE DISCLOSURE] 



mm] [SUBJECT OF THE INVENTION] 

fe^14(7)i^V^T/u=¥/^y^'>i^ Without using a high-risk alky! lithium and a 

RUi^M^-s^^^M^^^i'^ low-boiling point organic solvent, it causes 

wi:^c^<^ /Hb'a'^ir^^p reaction with a carbonyl compound, adding 

'^^^''fby^fLTK^co^l-^^i^ig:^! metal lithium for a carbonyl compound and the 

ik.^Mt^^X'^WJ'f'^-^^Mx. blend of a halogenated hydrocarbon in a low 

T/^^/^y^'>i^^^4fe$ii:^c^;i^ flash-point solvent, and generating an alkyi 

h:^/U7i^::^/uita-^t(DRJt^^f& llthium, and provides safety and the outstanding 

HL^ y^'>AT/^=i^v'KSr^^ method of compounding efficiently for a lithium 

^^-D9j}m^<^^-t6mnfz.:)7 alkoxlde. 

m^^^] [PROBLEM TO BE SOLVED] 

MI^M:'^^^^ ^^'^^^^^^itu-^ Into a solvent, add a carbonyl compound (1) 

(DRXJ^'^WJf'^-^^lJVi^s^ti and metal lithium, and it lets a halogenated 

^c:/^^y>"fbJ^'fb7k^ (2) ^:ftp hydrocarbon (2) add and react to this, and 

PL, Rft-^tX])f-'>J>'T/\^=i^^y obtains a lithium alkoxide (3). 

K(3)^#^ri:^#||5[<b-f Sy^^ The production of the lithium alkoxide (3) 

i^AT/^^i^ v/K (3) <7)M3a?fex characterized by the above-mentioned, and the 

&tKr.tL^fflV^fc^;^xyKDM3a manufacturing method of ester using this. 
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R'R^Z=0 (1) 
R^R2c=0 (1) (In the Formula, and each show 

(^4", R^^t/R^fi^tL-^'tiTk hydrogen, an alkyi group, and an aryl group, or 
T/i/^/i^Ss Ty^/i^S^^j^ an alicyclic hydrocarbon group may be formed 
t. ~^fz.\±'m^t^BW^^X^fin^ with a carbon atom with both. 

^mti^mm^fmx^xhx. r'-x (2) 

R^-X (2) 

(^"t"^ R^liT/i/^/i^Sx T/v^ (In the Formula, R^ shows an alkyI group, an 

— Ty— /i^S^fcfiv'^J^D alkenyl group, an aryl group, or a cycloalkyi 

T/^^/^S^:T^-t"o group. 

W-^^'^^iTo ) X shows a halogen atom. 

[FORMULA 1] 



R' R» 
R* O-Ll 



{^^, R\ R2Rt/R^(i±|Si;i|5] (In the Formula, R\ R^, and R^ are the same as 
Co ) the above) 



[CLAIMS] 



K (3) ^m^^^t^mmt-r^v^ 

R'R2C=0 (1) 

R^&t/R'tt^ti^'tiTK 



[CLAIM 1] 

A production of the lithium alkoxide (3), in which 
into a solvent, add a carbonyl compound (1) 
and metal lithium, and it lets a halogenated 
hydrocarbon (2) add and react to this, and 
obtains a lithium alkoxide (3). 
R^r2C=0 (1) 

(R^ and R^ each, showing hydrogen, an alkyI 
group, and an aryl group in the Formula.) 
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T)V^)^^^ Ty>— /I/S^/t: Or it may form an alicyclic hydrocarbon group 

t. %tznM^hMMU=^~^^^n. with a carbon atom with both. 

^j^<L7K«S^?l^fifeL-Cti<t R^-X (2) 

\\) 

R^-X (2) 

(^■f"^ R^flT/i^^/i^£^ T/i^^ (In the Formula, shows an alkyi group, an 
— TU— alkenyl group, an aryl group, or a cycloalkyi 

T/u^/u£%7i^f o Xtt^NpyV group. 

J!^^^;^'t"o ) X shows a halogen atom. 

[jbl] [FORMULA 1] 



R> R» 
R» O-Ll 



R\ R2^t>'R^fi±|Sl-l^ (In the Formula, R\ R^ and R^ are the same as 

Co ) the above) 

mim2\ [CLAIM 2] 

'J^l>AT/^=i=^iXK(3)i:7K^ A manufacturing method of alcohol (4), which 

SJ^;^$•^^■CT/^'=l— /^(4)^#-5 lets a lithium alkoxide (3) and water react, and 

Z.}i^W^b-f^r)V^—fV (4) (D obtains alcohol (4). 

[FORMULA 2] 



R' R» 
R* OH 
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(In the Formula, and each show 
hydrogen, an alkyi group, and an aryl group, or 
it may form an alicyclic hydrocarbon group with 
a carbon atom with both. 
R^ shows an alkyI group, an alkenyl group, an 
aryl group, or a cycloalkyi group. 



umm\ 

y^^'i; AT/i/^^v-K (3) tm^^ 
D^^-fbtl (5) ^Sf&^-tirT::^;^ 

R^COY (5) 



[CLAIM 3] 

A manufacturing method of ester (6), which lets 
a lithium alkoxide (3) and an acid halide (5) 
react, and obtains ester (6). 
R^eOY (5) 

(R"*, showing hydrogen, an alky! group, an 
alkenyl group, and an aryl group in the 
Formula.) 

Y shows a halogen atom. 



libs] 



[FORMULA 3] 



\ / 

C (6) 

R* OCOR^ 



(^4'. R^S:TO'«^tt^*tt7K 

ry— /^S^fc(i^>^^^T/^=^/^ 
S^^-To R'{i±iB{^I^Co ) 



(In the Formula, R^ and R^ each show 

hydrogen, an alkyI group, and an aryl group, or 

it may form an alicyclic hydrocarbon group with 

a carbon atom with both. 

R^ shows an alkyI group, an alkenyl group, an 

aryl group, or a cycloalkyi group. 

R'* is the same as the above. 



[ft [CLAIM 4] 

^^tf (c:^ A manufacturing method of ester (6), in which 
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(1) R'd^MVf-^J^'^Mx.s ^ti into a solvent, carbonyl compound (1 ) and metal 

(c/NDy:/'fbj^'fb7k^ (2) lithium are added, halogenated-hydrocarbon (2) 

;t^ 'kWJ^^J^^^MM\^tc^j^ is added to this, when metal lithium is dissolved, 

■e^/^Dy>"^l:^^ (5) ^Mi-X^ add acid-halide (5), it is made to react and ester 

}t-^'tX^:^7^/^{6) ^%?>Zt^ (6) is obtained. 

[ft*3l5] [CLAIM 5] 

^B^^;^'(t:7K^S:i5^ As for an alicyclic hydrocarbon group: 

(1) T^'7y^yRU^(DW^W- (1 ) An adamantane and its derivative 

(2) y/\^y^/ui-yRU^(D^Mi^ (2) A norbomane and its derivative 

(3) y<'-\iVoTyhy±>'RXJ^^ (3) A perhydro anthracene and its derivative 

(4) /<~-\i\^\:ii-y'^uyRXI^(D (4) Perhydro naphthalene and its derivative 

(5) Tricycio [5.2.1.0 ^' ^ ] decane and its 

(5) H;v'i5'n[5. 2. 1. 0^-^}T:fy derivative 

yRXf^(DWMi^ (6) A bicycio hexane and its derivative 

(6) \fiy:i^x2^^f->'RXJ^^(DM (7) Spiro [4,4] nonane and its derivative 

(8) ;=^t°P [4, 5] 'ffiVRXI^(D (8) Spiro [4, 5] decane and its derivative 

It is one sort chosen from these. 

:^^b]p{^tv61®'Cfc'5lf The manufacturing method of Claim 1-4. 

lit *JS6l [CLAIM 6] 

'fy)Vi^=^)V\\:,-^t^{\)ifi'Z — T The manufacturing method of Claim 1 or 4 

y-^>'^/>'"T?fc'5fH3l<JSlX{i4 whose carbonyl compound (1) is 

(c|E^(7)M3a;^ifeo 2-adamantanone. 

\mimn\ [claim t\ 

^^^xi^l/{YM{^)1i^W)T An acid halide (5) is the (meth)acrylic acid 
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i^y/i^^^py^KT'fc'?. ^^x/u chloride. 

Ttfi^^x/i^ (7) T:fe/5lt3}<JS Ester is following ester (7). 
3X{14(c|a^(OMia;^^o The manufacturing method of Claim 3 or 4. 

Iit4] [FORMULA 4] 

\ / 

C (7) 
/ \ O R« 

/ \ II I 
R* OC-C=CH2 



(^^,R^RUR^l-±^ti^fiA (In the Formula, and each show 

T/^^/^S> Ty— /i^S^^ hydrogen, an alkyi group, and an aryl group, or 

L> ^fci'iWi^t^MW--?-'<:'^BM it may form an alicyclic hydrocarbon group with 

^^itAMM^^^^LXh^^ \ a carbon atom with both. 

R^{iT/^^/^S^ T/^^:=^/i^S^ R^ shows an alkyI group, an alkenyl group, an 

Ty— /i^S^/ddv'tJ'nT'/i/df-/^ aryl group, or a cycloalkyi group. 

^^7Ti-to R^{i7K^X R^ shows hydrogen or a methyl group. 
S^/i^-To ) 

imm(Dmwj:mM] [detailed description of the 

INVENTION] 

[0001] [0001] 

imm(Dmi-^^WAW] [TECHNICAL FIELD OF THE INVENTION] 

;2^^0^{iy^'>AT/i^:3^v'KM This invention relates to the simple production 

(7)ffi^/^i^3t^feMt>'(::rti?rffl of lithium alkoxides, and the simple 

V^fcT/w^— /W'^iS.TJ^^^T^/^ manufacturing method of the alcohol and ester 

m(DmM^j:mm:)^mm'r^o using this. 

[0002] [0002] 
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mM(D^m] [PRIOR ART] 

M^M(DM^^^i(kWiXLSl{^^ The acrylic acid or methacrylafe of tertiary 

M^M^^) i^^i^'^^Wl^fL^^'^ alcohol with a bulky aliphatic or an alicyclic 

-<7"(7)l/v^y^h^$ti:tTifi^V^ substituent as a resist raw material new type 

fllM;K*fcifia^]KE^S^it required for the next-generation LSI (large scale 

o3^T/^3'-/K7)T:^'y/i^^^ integration) preparation with a high integration 

tcli-±?^-$^T^])ji^^^y^y'^^^^^^ degree attracts attention, many triial production 

@ ^Wc(DU.ffi^i^y^h'd^^'a resists are compounded. 

fife$tLTV^6o 4'trt>2-T/^^ Among them, it is considered from the 

/i^— 2— T^-v'>'^/M^Ti^yi/ outstanding capability that a 2-alkyl- 

—hi:X^(D^^tc^^-A^hlkWiX 2-adamantyl methacrylate is the ultraright wing 

Ui:^::^}>(DM:^Mt^ts:^fiX\/^ (sic) of a next-generation resist. 

-So b/i^LClH^^f^^v^^h^lt However, a these trial production resist raw 

fiW^^i/^/^c^fS^W^-nfife material is made by the precision 

^^fe"Trf^bti/> ^(D'tt.'CitT.M organic-synthesis approach of a laboratory 

^i<A^M^(DM^'d^^"i^'C level, if it remains as it is, in the application to 

^M><OWkMtLX§Ti^^^T.M^ industrial mass production, it waited for 

(^^^^MtfctvTV^ development of the industrial-production 

tco — :^#®3i^T;i'=i— /w^R method new as an impossible and pressing 

XI^^'r/umnm.M'BM'Wi^^ task. 

l^ti:t"tMT^'t^'a-f^it^T.M On the other hand, as for various tertiary 

(D^WXh^UtLX(DW^^W alcohol and ester, the field of the 

^•d^:k^<s ^(D^^:d^o^i^^ synthetic-chemistry industry relevant to a 

ti:M^'A^^tctiX\/^tZo medicinal, an agrochemical, a polymer, etc. of 

the potential demand as a raw material was 
also large, and it waited for the safe and 
economical production. 

[00031 [0003] 

immtm^\^^otirmm] [problem to be solved by the 

3mTjU=^-/\^Rm(D^:^y'/U INVENTION] 

^^(DWMt^J^^V i^^y -i^^SB-T The lithium tertiary alkoxide used as tertiary 
/i/:3d^v'K{it@^i"6;^/^4^— alcohol and the raw material of the ester 

ita'^l^T/i^^/^V'f'^J^^HM synthesis is obtained by making an alkyi lithium 

^■\t^:LtKM^h^^o ^(DR add to the corresponding carbonyl compound. 
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ft^i'±—^\^f'^t>y^^^>it^i\:: As for this reaction, the method of adding a 

TK^i^Myf^'^A^^'-T"/^^ carbonyl cx)mpound to the solution of the alkyi 

(OWt^^^X^^ft-^-^X^^-t^ lithium which a halogenated hydrocarbon and 

TJ'i'^/i'V'f''yj^<DMW\^:^/^^ metal lithium are made to react in solvent, such 

^/i^-fb-a ^lr^Px.5;^?i:i05fTt? as ether, and generally produces them 

tiX^tCo Lf)^L'ti:'^^hT/\^^/i'V beforehand has been performed. 

"^^Mt S ^M:k^(DM^''^W However, an alky! lithium is the high substance 

;6^o:^$^(Dv^:x.^/i/3i— of a pyrophoric. 

v-/\^litiS.B\ik^.^'M.X\ And the diethyl ether of a solvent is a low flash 

MW.^i^MK^^'t^T.M^M point substance, as for reaction in the industrial 

^X(DRjt^t-±^i^(Dfa>^^i^\^^ scale which uses this solution in large 

MM^\^i'tMMMMhL<i'^^ quantities, there is essentially great danger, 

Rltl"Cfc'5o :L(DM^^^%Mi'^ implementation difficulty or it cannot do. 

fci^M^lik^. ( M K. IttTH In order to conquer this difficulty, composition of 

i^^y^J^s "iyir^^V^ i/zf the alkyl-lithium solution in quantity flash-point 

^yi/^— x/i^^ v^^y7"ot:Vw^ solvents (for example, THF, a diglyme, a 

— x/i-^) 4''e(7)T/i^^/^y^'^ dioxane, dibutyl ether, a diisopropyl ether, etc.) 

J>^WM(D^^h^^hfiX^f:L has also been tried. 

ifi^ ^^^(O^MffifiW.'^Xii^^Z. However, advance of reaction is slow. 

fihM^^X(DT7V^M)f-'^J>. And the alkyI lithium in these solvent was not 

{i^:Stt;65i£<llffl±^<(^Pp^ what can avoid the danger of alkyl-lithium 

MM.^"^t^tbh \^ U ^M'X^t original of a pyrophoric while stability contained 

V^pT/i/^/^lJ^^A^^o^^ many troubles being practically low. 
'^^WT^X^^h<DX\^fiit>^ 



[0004] [0004] 

:^^^M(DWkMl~i.s fa^i^coM^^ The task of this invention, without it uses a 

T/i^^/i^^J^f-^J^RXJ-i&'MM.^W. high-risk alkyI lithium and a low boiling organic 

M^^^^'t^^tfi:<, solvent, while adding metal lithium for a 

^^it'a^t^^^'^f^itiKitykM carbonyl compound and the blend of a 

(T^M-n ^^^5;?I^;^^^^^'^'"C^ halogenated hydrocarbon in the low flash point 

Sy^f>is^;!]Px.T/i^=¥/W'y^'i7A solvent and generating an alkyI lithium it causes 

^^^^"^tit^^h:^ /i^y^^Mta- reaction with a carbonyl compound, it is 

^tORJt^^^^L^ Vf'^-^Tji' providing safety and the outstanding method of 

=i^v^K^^:^:6^o^^^<'^fife compounding efficiently for a lithium alkoxide. 
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[0005] 



[0005] 



/v^drv^K (3) ^n^:Lt^W^t 
•t^^)f-^J^T;\^^^'y¥ (3) (Dm 

R^R2C=0 (1) 



[MEANS TO SOLVE THE PROBLEM] 

This invention, in a solvent, it adds a carbonyl 
compound (1) and metal lithium, and it lets a 
halogenated hydrocarbon (2) add and react to 
this, and obtains a lithium alkoxide (3). 
It concerns on the production of the lithium 
alkoxide (3) characterized by the 
above-mentioned. 
R^r2C=0 (1) 

(In the Formula, R^ and R^ each show 
hydrogen, an alkyi group, and an aryl group, or 
it may form an alicyclic hydrocarbon group with 
a carbon atom with both. 
R^-X (2) 



(2) 



(^t^N R^(iT^^=¥/wS> T)V^ (In the Formula, R^ shows an alkyI group, an 

— /i^Sx /L'S^fcfiv'^ni alkenyl group, an aryl group, or a cycloalkyi 

T/i^^/vS^Tj^t'o X{i^Npy:/ group. 

%^'k7K^^ ) X shows a halogen atom. 



[0006] 

[^bs] 



[0006] 

[FORMULA 5] 



R» O-Ll 
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(^4'^ R\ R^&t/R^{i±IS(-l^ (In the Formula, R\ R^, and are the same as 

Do ) the above) 

[0007] [0007] 

^fc:;?^^^{iy^'^AT/i/=i^v^ Moreover, this invention lets a lithium alkoxide 

K (3) i:7K^SJ^;^$-ii:TT/i/3— (3) and water react, and obtains alcohol (4). 

/i^(4)^#5r<}:^#ttcti~6T7^ It concerns on the manufacturing method of 

=1— /u(4)oM3e;'^?£t^'^'5o alcohol (4) characterized by the 

above-mentioned. 

[0008] [0008] 

[<b6] [FORMULA 6] 



R* R» 
R* OH 



[0009] 



[0009] 

(In the Formula, R^ and R^ each show 
hydrogen, an alkyi group, and an aryl group, or 
it may form an alicyclic hydrocarbon group with 
a carbon atom with both. 
R^ shows an alkyI group, an alkenyl group, an 
aryl group, or a cycloalkyi group. 



[0010] [0010] 

^fc^^B^fiy^f^AT/i^^i^v' Moreover, this invention lets a lithium alkoxide 

K(3)<!:^^Nny:/'fb^(5)^E (3) and an acid halide (5) react, and obtains 

fc;:$^T^^7^/^(6)^#'5r:<!r^ ester (6). 

#l|S(i:i"'5^;='>x/^(6)co$^j^;^ It concerns on the manufacturing method of 
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^\^^6o ester (6) characterized by the 

R^COY (5) above-mentioned. 

(^4'^R^fi7k^.T/^^/^S. R^COY (5) 

T/u-^^— /i^S^ Ty^/i^S^^ (In the Formula, R'* shows hydrogen, an alkyi 

Y^/^pyVJ!^^^;^^■t"o ) group, an alkenyl group, and an aryl group, Y 

shows a halogen atom. 

[0011] [0011] 

lit?] [FORMULA 7] 



R» 

\ / 

C (6) 
/ \ 
R* OCOR* 



[0012] 



[0012] 

(In the Formula, R^ and R^ each show 

hydrogen, an alkyI group, and an aryl group, or 

It may form an alicyclic hydrocarbon group with 

a carbon atom with both. 

R^ shows an alkyI group, an alkenyl group, an 

aryl group, or a cycloalkyi group. 

R*^ is the same as the above. 



[0013] 

tc^j^.xm^^n^yim (5) 

^XRjt^^^X:^^T-/l^ (6) 



[0013] 

Moreover, in this Invention 

In a solvent, it adds a carbonyl compound (1) 

and metal lithium, it adds a halogenated 

hydrocarbon (2) to this, when metal lithium 

dissolves, add an acid halide (5), and it lets it 

react, and obtains ester (6). 

It concerns on the manufacturing method of 
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ester (6) characterized 
above-mentioned. 



by 



the 



[0014] 



[0014] 

This inventor expands view and earnest 
research to the reactive difference with reaction 
with the halogenated hydrocarbon of metal 
lithium, and the reduction reaction of a carbonyl 
compound. 

It is not accompanied by reduction 
condensation of a carbonyl compound on 
relevant reaction conditions, an alkyi lithium 
occurs preferentially from a halogenated 
hydrocarbon. 

It checked that the reaction of this invention 
advanced alternatively. 

Furthermore, the carbonyl compound which 
exists together surprisingly promotes the 
reaction of a halogenated hydrocarbon and 
lithium, it came to discover that reaction 
advances easily also in the safe solvent of a 
high flash point made difficult formerly. 



[0015] 

m-t^^t^Km-Rjt^m^^Hx 



[0015] 

This invention solves all the problems of a prior 
art, it provides the method of carrying out 
extensive composition of the lithium alkoxide 
safely and efficiently, without using combustible, 
and the reagent and solvent of high 
inflammability 

Furthermore, the lithium alkoxide which it forms 
by this invention, it became possible to carry out 
industrial production of ester of various alcohol, 
and the ester of tertiary alcohol in which this 
esterifying method, among them, has the bulky 
substituent made elated (sic) to an acid halide 
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effectively by the application of the esterifying 
method made to react within a 
reaction-of-identity container, without 
transferring. 

Particularly this invention is the point of having 
paved the way for safe and efficient mass 
production of the 2-alkyl- 2-adamantyl 
methacrylates of a resist- industry pending 
question, or acrylates, and the industrial 
meaning is very large. 

Moreover, the synthesis method of the various 
alcohol by hydration of the lithium alkoxide of 
this invention is also the meaningful thing as a 
safe production of an organic-synthesis 
intermediate. 



[0016] 



[0016] 



mm^m^Lm^^:^^-/^x 



[EMBODIMENT OF THE INVENTION] 

As a solvent, tetrahydrofuran (THF) and a butyl 
ether are in this invention desirable. 
However, in addition to this, it can use an 
isopropyl ether, a dioxane, etc. as. 
Furthermore, by excluding industrial use, if it is 
a laboratory scale, of course, it can also use 
ether. 



[0017] [0017] 

:fy7Uyi^=^/vit^S^ (1) tLXi'X^ As a carbonyl compound (1) 

Mx-i^ For example 

R^R2C=0 (1) r^r2c=o (1) 

(^^J, R^RUR^n^th^^tiTK (In the Formula, and R^ show hydrogen, an 

^^ T/i^^/i^S^ T])^/^^^7jk alkyi group, and an aryl group, respectively, or 

i^fz.aWi^tiK^W^^XRBM an alicyclic hydrocarbon group may be formed 

^^itTi^^^^B^LXhX with a carbon atom with both.) 
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V^o ) "C^^H'S'fb-n ^^'^jTj^t' The compound expressed with the 

^w'CT/^^/i^SirL'Cfl^ above-mentioned can be illustrated. 

;^^^l~4C0^^/i^^ 7" As an alkyi group, it can show a C1-4 methyl, an 

a\i'/u^ 7'^/u^^^j7j^-e#'5o ethyl, a propyl, butyl, etc. here. 

TU— /i^SibTJi^ As an aryl group, it can show a phenyl, a tolyl, a 

/i^x ^7^yu^^f!j7j^-e$6o naphthyl, etc. 

tcBM^I^it7\^MMtLXii'X^ M Moreover, as an alicyclic hydrocarbon group, 

:^i'f{l)Ty'^y'^yRU-^(DM they are (1) adamantane and its derivative, for 

Mi^^ (2) yji^^/i^')-yR'(I^(D example, (2) A norbomane and its derivative, 

(3) y<—t\^'uT>hy± (3) A perhydro anthracene and its derivative, (4) 

>'RXf^(DWMPf^ (4)-'^°— bK Perhydro naphthalene and its derivative, (5) Tri 

x^i'y^uyRn^(DM^W-. (1) cycio [5.2.1.0^'^] decane and its derivative, 

(5) hy(1)v^i}^n [5. 2. 1 . 0^' ^] (6) A bicycio hexane and its derivative, (7) Spiro 

^^^^^^^(DWMW: (6)t'v^ [4,4] nonane and its derivative, (8) Spiro [4, 5] 

^ a ^^iry ^1)^:^0)^^^^ decane and its derivati ve(s) 

(7);^fc°n[4, 4] /i-'yRXJ^^(D The alicyclic hydrocarbon group derived from 

(8)x?.t''DC4, 5]x:*^ the above-mentioned can be illustrated. 

Rxj^^(Dmmm>hmm^ti^ 

[00181 [0018] 

Z.fih:fy /u:^=^jui[:,'u^<^iX^ As a representative example of a these 

MtLXi't^ :^/^i^T/^'T carbonyl compound, it can show formaldehyde, 

T-fehT/i^7^'t:H\ Tirh>'^ an acetaldehyde, acetone, methyl ethyl ketone, 

=f-ju:r.=f-/u^]^y^^=^ju4yy f- a methyl isobutyl ketone, a benz aldehyde, 

/u^Vy^ ^l^yT/i'T^^V^ ^> benzophenone, 2-adamantanone, a camphor, 

y^y:^yy^ 2 - T^-^y^yi^^ ts etc., for example. 
vyy-^^^Af^Xt^o 

[0019] [0019] 

^^ri^yit^it In this invention, as a halogenated hydrocarbon 

A^m (2) tLxn.mx.it (2) 

R^-X (2) For example 

i^^.R^itr/^^/i^m.T/i^'y R^-x (2) 

— ^i^Sn T'J— /i^S^fcfii/r^n (In the Formula, shows an alkyI group, an 

T^^^^^^^T^'to Xfi^'^n-ir'V alkenyl group, an aryl group, or a cycloalkyi 
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group. 

X shows a halogen atom.) 

It can show the compound expressed with the 

above-mentioned. 

As an alky! group, it can show a C1-4 methyl, an 
ethyl, a propyl, butyl, etc. here. 
As an alkenyl group, it can show a C2-3 vinyl, 
an allyl, a propenyl, etc. 

As an aryl group, it can show a phenyl, . a tolyl, a 
naphthyl, etc. 

As a cycloalkyi group, it can show a cyclohexyl, 
a cyclooctyl, etc. 

As a halogen atom, it can show chlorine, a 
bromine, an iodine, etc. 



[00201 

/Nny^bj^^bTK^ (2) (D\Xm. 



[0020] 

As a representative example of 
halogenated-hydrocarbon (2), the methyl 
bromide, ethyl bromide, a propylbromide, 
isopropyl bromide, n- butyl bromide, the isobutyl 
bromide, sec-butyl bromide, t- butyl bromide, 
cyclohexyl bromide, phenyl bromide, allyl 
bromide, 2-propenyl bromide, these 
corresponding chlorides, an iodide, etc. can be 
illustrated, for example. 



[0021] 



[0021] 

In the phase which added a carbonyl compound 
and metal lithium into the solvent, this metal 
lithium does not melt in a solvent in this 
invention. 

However, if the halogenated hydrocarbon is 
added to this, being added dropwise preferably, 



12/16/2004 



18/30 



(C) DERWENT 



iJf^ reaction with a carbonyl compound advances 

•^=^/vit-a^t(0^)^>'ii^Mfi:\^ generating an alkyi lithium, and metal lithium 

TU^'^AT/i^^^i^K^^tfife^ii: melts, making a lithium alkoxide form. 

^S:ti^h^W)'f-'> M^WM\^X\^ And when all metal lithium melts, it completes 

<o ^bT^TcD^Sy^'^A;^^^ reaction, a lithium alkoxide is obtained. 

%^^\^tJ^M.X'^^^-\±'^1^^^s Reaction is approximately -50-20(degree C) 

AT/i'^i^v'K^i^^^jtL^o and is good to carry out in about 3-8 hrs. 

- 50~20t:T\ ^3~8Bt A lithium alkoxide is expressed with a following 

W\U^X-no(DifiX\\ y^-^AT formula. 
/ H3 v- K T IB <D ^ ^ ^ ti 

•So 

[0022] [0022] 

[{b8] [FORMULA 8] 

(3, 

. O-Ll 



{t^^^. R\ R2j^t>*R^fi±ta(^l^ (In the Formula, R\ and R^ are the same as 

Co ) the above) 

[0023] [0023] 

#^Hfc:y^!>AT;^::i^v'K(:±#iJ It can also isolate the obtained lithium alkoxide 

x.\f.^WikT^^'t^^tK^^^- by concentrating for example, after filtration. 

if"t"6^i:t)i?#6;^\ However, it is desirable to usually provide the 

~^%''^k(D^]^s\z^ir^(Diy>W^\^ following reaction as it is. 

v\ 

[0024] [0024] 

^];ttfl^y^'>i^T/i^=i^v'K^ For example, if it lets this lithium alkoxide react 

7K<!;Si^;;$ii:tiff. iB^'t'Sr/i/ with water, the amounting alcohol (4) will be 

='-/^(4);0^tP?tvSo TKfiy^^ obtained. 
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Water is good for more than a 1 equivalent to 

use it to a lithium alkoxide. 

Reaction is about 0-25 degrees C, and is good 

to carry out by about 30minutes - Shours 

degree. 

It can perform an isolation of alcohol extraction 
and by carrying out concentration elimination of 
the solvent after drying by a suitable organic 
solvent after a water treatment. 



[0025] 
[it9] 



[0025] 

[FORMULAS] 



R' R» 

(4, 

R"* OH 



(^cfi, R\ R2^t/R^{i±IE(c|Rj (In the Formula, R\ and R^ are the same as 

Co ) the above) 

[0026] [0026] 

^fci^!J5^f>i^T/L'=i^v'K?r^^^ Moreover, ester (6) will be obtained if it lets this 

ny>"fb^ (5) tRJt^^'t^it^ lithium alkoxide react with an acid halide (5). 

^;^7^/K6);6S^bttSo R'^COY (5) 

R'^COY (5) (R", showing hydrogen, an alkyi group, an 

i^^s R'^itAM^ T/^^;^S^ alkenyl group, and an aryl group in the 

T/P'^rz^/uS, rP^/i^S^TTj^ Formula.) 

Y(i/'^pyVJ!^^^7J^-f"o ) Y shows a halogen atom. 

[0027] [0027] 

UtlO] [FORMULA 10] 
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R» 

\ / 

C (6) 
/ \ 
R'' OCOR* 



(^'1='.R\R\R'&t/R^{iJite (In the Formula, R\ R^ and R"^ are the 
(vil^Co ) same as the above) 



[0028] 

rr-eR^(7)T/U=3r/L,£^bT{i. 



[0028] 

As an alkyi group of R"*, it can show a C1-4 
methyl, an ethyl, a propyl, butyl, etc. here. 
As an alkenyl group, it can show a C2-3 vinyl, 
an allyl, a propenyl, etc. 

As an aryl group, it can show a phenyl, a tolyl, a 
naphthyl, etc. 

As a halogen atom of Y, it can show chlorine, a 
bromine, an iodine, etc. 



[0029] 

m.^^n^l/\YM (5) (D\\^m}l\^ 



[0029] 

As a representative example of an acid halide 
(5), it can show the acetyl chloride, a propionyl 
chloride, an acryloyi chloride, a meta-acryloyi 
chloride, benzoyl chlorides, these amounting 
bromides, an iodide, etc., for example. 
When the (meth)acrylic acid chloride is used as 
an acid halide, the following ester (7) is 
obtained. 



[00301 
Utll] 



[0030] 

[FORMULA 11] 
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R' R» 

\ / 

C 

/ \ O 
/ \ II I 
R' OC-C=CH, 



(7) 



(^"^i, R\ R2^t)«R^{l±E{^I^ (In the Formula, R\ R^, and are the same as 

CoR^itykMXn?^^^i^&^7^ the above. 

i^o ) R^ shows hydrogen or a methyl group. 

[0031] [0031] 

^/NpyV'fL^jfiy ^"i^ i=sT/^=i An acid halide is good to usie about 1 - 1 .5Eq to 

:3rv^K{^^LT. a lithium alkoxide. 

^^'t^(D^>^^\ ^!:L-lt^-5 Reaction is approximately -50-25(degree C) 

0~25°C'C\ ^l~8^rHlg;^T' and is good to carry out in about 1 - 8 hrs. 

fT5<^/i^<tv^o ^^?^<5O0^LV^ In the desirable aspect of this invention, into the 

WMKio\/^XIit^^Mi^\^^:^^^ solvent, it adds a carbonyl compound (1) and 

yt^=^M[:'^(^(l)RXf'^mV=f-'> metal lithium, if it adds while a halogenated 

A^ilPx.> ^tt^:I/^^y V^bj^'fb hydrocarbon (2) is preferably added dropwise at 

7k^(2)^$f^L<{iMTt^c^:d^ this, while generating an alkyi lithium, while 

hMpLX\/^<,ts T/i^^/i^y^'^A reaction with a carbonyl compound advances 

/i^it: and a lithium alkoxide is formed 

'n'#Ji:(^Sf&:i6^^jSff try^'^A Metal lithium dissolves. 

TJi^=i^iyV^^]^^'\±ti:'d^h^ If an acid halide (5) is added and it lets it react 

My^f>-^{i^i^fbTVKo when metal lithium dissolves, ester (6) will be 

5^'>A;^|5^^?LfcB$;^.^?^^^^y obtained easily 

yi\:^i5)^1]\i^XRft^^'t^t Reaction is approximately -20-15(degree C) 

aiy?.7^/u(6) ;6^^B{^#t>tt6o and is good to carry out in about 1-12 hrs. 

Sfc?(i|i\] — 20~15°C'Cs After the isolation of ester having added water, 

12^'^M^Xff^<D'A^^\/\ having continued into the reaction mixture and 

'r/\y(D^WtEft-U'a-^^\^:^ adding the aqueous solution of NaHCOa. 

^;!]Px.^v^TNaHC03, NaaCO Na2C03, and NaOH etc., it can carry out by 

3^ N a OH^ CO :^^W.^Mx.tc suitable organic-solvent-extracting, and drying, 

m X ii S ^l^mmmi^ m . then concentrating. 
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jKZuu3--i;^o/y-/\ 



[0032] 



[0032] 

As obtained ester (6), it can show an ethyl 
acetate, a propyl acetate, an isopropyl acetate, 
t- butyl acetate, an ethyl propionate, a propyl 
propionate, an Isopropyl propionate, t- butyl 
propionate, a 2-methyl-2-adamantyl 
methacrylate, the diethyl -2- adamantyl 
methacrylate, a butyl benzoate, etc., for 
example. 



[0033] 



[0033] 



[EXAMPLES] 

It gives an Example to below and demonstrates 

this invention to it. 

it is not limited to these at all. 



[0034] 

40 P yy:^^ 40inlOTHF?r 
AtL^ r;JX(:i3g(0.02mole)(O2 
-T^-r^^y^ig.t>'0.313g(0. 
045mole) (D^W)^"^ J^'^MtL 

5o 2.1ml(0.028mole)(7)^Jiy 

'f'^K^mx.fz.nM.x^)'f-'^j>>ii'^ 



[0034] 

Example 1 

It puts 40 ml THF into a four neck flask, it adds 

3g (0.02mole) 2-adamantanone and 0.31 3g 

(0.045mole) metal lithium to this. 

If the ethyl bromide is added dropwise agitating 

in argon atmosphere, lithium will begin to 

dissolve. 

When 2.1 ml (0.028mole) metal lithium was 
added, lithium dissolved completely. 
It kept reaction temperature at -25 degrees C in 
the meantime. 

Reaction time was 2 hours and 15 minutes. 
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- zj^^ju - 2 - ry-r^^yyo^v 



When it lets the lithium alkoxide of the obtained 
diethyl -2- adamantanone react with water, the 
diethyl -2- adamantanol is obtained, this 
performed identification of a compound. 
The yield was 58%. 

The mass-spectrum data of the obtained diethyl 
-2- adamantanol are shown in FIG. 1 . 



10035] 

10°C. -^°C\z.^ycrz.\>J.^\~t% 

-2-r ^^-^v^ rym^"^ j^T 

)V^^-yY'BLXl2-:^=f)V-2- 



[0035] 

Example 2-5 

Reaction temperature is -20 degrees C, - 15 
degree C, - 10 degree C, it makes it be the 
same as that of Example 1 except having 
changed into - 5 degree C, it obtained the 
lithium alkoxide and the diethyl -2- adamantanol 
of the diethyl -2- adamantanone. 
A result is shown in Table 1 . 



[0036] 



[0036] 



[TABLE 1] 





RKSa (1C) 




(X) 


1 


-2 5 


2I^M154^ 


5 8 


2 


-20 




6 5 


3 


-15 


ll^m4 5^ 


■ 48 


4 


-10 


i^ra4 o^j- 


4 5 


5 


-5 




3 9 



Top row = Example, Reaction temperature (deg. C), reaction time (units are 
hours, minutes), Yield 



[0037] [0037] 
HJiS^je Examples 
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{mwLfcu^itmi^m 1 1 mm 

^ 7 (D y ^ •> i=s T / 1/ =1 ^ ^> K R t>' 
(i41%T*feofCo 



Instead of THF, dibutyl ether is used, except for 
having maintained reaction temperature at 25 
degrees C 

The lithium alkoxide and the corresponding 
alcohol of the diethyl -2- adamantanone were 
obtained like Example 1. 
The yield was 41 %. 



[0038] 

2-W:^-2-Ty'ry^/^^(D]) 



[0038] 

Example 7-16 

Instead of the ethyl bromide, it obtained the 
lithium alkoxide and the corresponding alcohol 
of a 2 -sub.- 2-adamantanone like Example 1 
using the halogenated hydrocarbon shown in 
Table 2 except having maintained reaction 
temperature at -15 degrees C. 
A result is shown in Table 2. 



[0039] 
1^2] 



[0039] 
[TABLE 2] 









JR* (as) 


7 






60. 0 


8 




4I^IW3 75i- 


6 6. 7 


9 


n -:f^)V':fn-7-^ K 




54. 5 


1 0 


s -r/^^JVv^nvr K 




4 7.4 


1 1 


t -:/^;v:/n^'f h 


2^rfl5 2^i- 


1 6. 7 


1 2 






7 9. 6 


1 3 






5 2.4 


1 4 




2i^ra5 1» 


1 6. 7 


1 5 






47. 4 


1 6 


1 -zfa-^zjvyn-^-f H 




7 6. 2 



Top row = Example, Halogenated hydrocarbon compound, Reaction time (units 
are hours, minutes), Yield 
2"^ Column entries = 
n-propyl bromide 
isopropyl bromide 
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n-butyl bromide 
s-butyl bromide 
t-butyl bromide 
isobutyl bromide 
cyclohexyl bromide 
phenyl bromide 
allyl bromide 
1-propenyl bromide 



[0040] 

40 P yy^=i iZ, 40ml(OTHF^ 
Atls rtl{^3g(0.02mole) (D2 
-T^V>-^/^^t>'0.313g(0. 
045mole) (D^MV^^yj^^Mx. 

So 2.1ml(0.028mole) (D^mV 

^ trS n X. fc B# -e y ^ 

g(0.022mole)^#^(;i^P;tl2 



[0040] 

Example 17 

It puts 40 ml THF into a four neck flask, it adds 

3g (0.02mole) 2-adamantanone and 0.31 3g 

(0.045mole) metal lithium to this. 

If the ethyl bromide is added dropwise agitating 

in argon atmosphere, lithium will begin to melt. 

When 2.1 ml (0.028mole) metal lithium was 

added, lithium melted completely. 

It kept reaction temperature at -25 degrees C in 

the meantime. 

Subsequently, it added gradually meta-acryloyi 
chloride 2.3g (0.022mole) to this type, and 
made it react to it for 12 hours. 
It kept reaction temperature at -20 degrees C in 
the meantime. 

It adds methanol 1 ml to a reaction mixture, 
adds the salt solution after 1-hour churning, it 
continues, adds a sodium hydrogen carbonate 
solution, and stirs for 6 hours. 
When the crystal which was able to obtain the 
THF layer after drying and concentration v/as 
dissolved under the heating in hexane and 
re-combination was performed, the pure diethyl 
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SS^/oXi^iDtitCo ^hfifc2—:r. -2- adamantyl methacrylate was obtained at 

f-/u-2 - r^V^'^/M^TiJ^U 38 % of yields. 

I/— h(7)-v;;^;^^:J'h/kx^^^l21 The mass-spectrum data of the obtained diethyl 

2(c;^-f o -2- adamantyl methacrylate are shown in FIG 2. 

[0041] [0041] 

MMMlS-^-ZO Example 18-20 

R}t^&M^-10°C:o°CRXJ^2 It obtained the diethyl -2- adamantyl 

0°CizmWLfcU^i±MMMl7 methacrylate like Example 17 except having 

<i:l^ilic:L"C2 — J^^/i/ — 2 — T maintained reaction temperature at -10 degrees 

y'^>'^/U;<^T^V^ — h^% C, 0 degree C, and 20 degrees C. 

fco ^ti^ri(DU^it42%^ 3 Each yield was 42%, 35%. and 28%. 
5%, 28%X-h^tCo 

[0042] [0042] 

mMm21 Example 21 

THF(DiXf^^\^^ V'-f'f-fVzx-— Instead of THF, it used dibutyl ether and 

x/i^^fflV^T. Sf&ta;S^15°C obtained the diethyl -2- adamantyl methacrylate 

\zM^\^fz.'^J^^\t%1i^^\\nhM like Example 17 except having maintained 

ilicLT2 — — 2 — Ti^'V reaction temperature at 15 degrees C. 

^^/i^^^TiJ'Ul^-h^^fCo The yield was 38%. 
^{i38%-t'*)ofco 

[00431 [0043] 

[ADVANTAGE OF THE INVENTION] 

^^^{iy^'^'i^T/L-=t^v-Kli This invention provides the simple 

(7)ffiB^ceM3a?i^tK{^"tt?rffl manufacturing method of the alcohol using the 

V^fcT/i^^^/i^^S-tJ^^^x/^ simple production and this simple of lithium 

^(om^flW-^liXk^^'^^ alkoxides, and ester. 

6o 't'f'lt>'h^%Wi(OWik\^X.^ That is, according to the method of this 

(is :fel^i4(OifiV^T/^^/^!J^'^' invention, without using a high-risk alkyi lithium 

-^R0{S:^>'^sW1^^^^^'Kffi"t" and a low boiling organic solvent, reaction with 
•5wi:?^^<^ 1o a carbonyl compound is generated adding 

i=^</>''ft:j^ft:7K^c75M'a #3^ig; metal lithium for a carbonyl compound and the 

'^\'XMMW^'^'k.W)'f"^ J^^M mixture of a halogenated hydrocarbon in a low 
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•So 



flash point solvent, and generating an alkyi 
lithium, and it is a lithium alkoxide possible to 
synthesize safely and efficiently. 
Moreover, according to this invention, it can 
obtain an ester compound very useful as a 
resist material like the diethyl -2- adamantyl 
methacrylate by a high-yield rate using the 
high-boiling-point solvent which can be used 
industrially. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



imi] [FIG1] 

2 — ^^/i/— 2 — T^V>'^ It is mass-spectrum data of the diethyl -2- 

/KD-v';^;^^^h/^T''— ^"C adamantanol. 

[11121 [FIG 2] 

2— 2— T^VV^ It is mass-spectrum data of the diethyl -2- 

/Upi'^Ti!^])i^—h<D'7^y^^^h/^ adamantyl methacrylate. 

mi] [FIG1] 
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